Abstract. This paper analyzed the content, pollution level, pollution source and input of cyanide in Jiaozhou Bay 1983. Results showed that cyanide contents in surface waters were 0.02-0.46 μg L -1 , which were much lower than the guide line of cyanide in Grade I (5.00 μg L -1
Introduction
The cyanide-containing waste water has been increasing along with the rapid development of industries, yet the waste water treatment was always lagging. Hence, cyanide pollution has been serious environmental problems in many countries and regions due to the high toxicity of cyanide. The ocean is the sink of various pollutants, and the cyanide pollution in the marine environmental would finally cause harm to human beings [1] [2] . Hence, understanding the content, pollution level, pollution source and input strength of cyanide in marine bay is meaningful to marine environment protection. Jiaozhou Bay is located in south of Shandong Peninsula eastern China, and arrounded by economic developed cities of Qingdao, Jiaozhou and Jiaonan which are the "frontier" of Chinese Reform and Opening. With the increasing of waste water discharge, this bay has been sufferring from various pollutants including cyanide [1] [2] . Based on the investigation data on cyanide in surface waters in Jiaozhou Bay in 1983, the aim of this paper was to analysis the content, pollution level, pollution source and input strength of cyanide, and to provide basis to marine environment protection.
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Fig.1 Geographic location and monitoring sites in Jiaozhou Bay

Material and method
Jiaozhou Bay (35°55′-36°18′ N, 120°04′-120°23′ E) is located in the south of Shandong Peninsula, eastern China (Fig. 1) . The total area, average water depth and bay mouth width are 446 km 2 , 7 m and 3 km, respectively. This semi-closed bay has more than ten inflow rivers such as Haibo Rriver, Licun Rriver, Baisha Rriver, and Loushan Rriver etc., most of which have seasonal features [3] [4] , and have been input channels of various pollutants to the bay [1] [2] .
The data for this paper was provided by North China Sea Environmental Monitoring Center. The survey was conducted in May, September and October 1983 (Fig. 1) . Cyanide in surface waters was collected and measured followed by National Specification for Marine Monitoring [5] .
Results and discussion
Content and pollution level of cyanide. The contents of cyanide in surface waters in May, September and October were 0.03-0.14 μg.L , respectively (Fig. 1) . In according to the guide line of cyanide in Grade I (5.00 μg L -1 ) of National Sea Water Quality Standard (GB 3097-1997), the contents of cyanide in 1983 were still very low, and this bay was very slightly polluted by cyanide in the early stage of Reform and Opening. Distributions of cyanide. In May, high value of cyanide contents (0.14 μg.L -1 ) was occurring in Site H38 located in the estuaries of Licun River and Haibo River, and the high value region was formed in the coastal area in the northeast of the bay, and the cyanide contents were decreasing from the high value center to the south of the bay (0.03 μg L -1 ) (Fig. 2) . In September, high value of cyanide contents (0.42 μg L (Fig. 3) . In October, high value of cyanide contents (0.46 μg L -1 ) was occurring in Site H38 located in the estuaries of Licun River and Haibo River, and the cyanide contents were decreasing from the high value center to the bay mouth (0.17 μg L -1 ) and then the out side of the bay mouth (0.14 μg L -1 ) (Fig. 4) . Input of cyanide. The pollution sources of cyanide could be identified by the spatial distributions of the contents of cyanide. High value regions of cyanide contents were occurring in the estuaries of Licun River and Haibo River in May and October, indicated that river flow was one of the major sources of cyanide. High value regions of cyanide contents were occurring in the coastal area in the east of the bay, indicated that marine terminal was one of the major sources of cyanide. In according to the contents and distributions of cyanide, it could be concluded that the major sources of cyanide were river flow and marine terminal, whose input strengths were 0.14-0.46 μg L , respectively. Cyanide in Jiaozhou Bay was mainly generated by human activities, and source-management was essential to environmental controls in Jiaozhou Bay.
Conclusion
The contents of cyanide in surface waters in Jiaozhou Bay was 0.02-0.46μg.L -1 in 1983, and this bay was very slightly polluted by cyanide in the early stage of Reform and Opening. The major sources of cyanide were river flow and marine terminal, whose input strengths were 0.14-0.46 μg L , respectively. Cyanide in Jiaozhou Bay was mainly generated by human activities, and source-management was essential to environmental controls in Jiaozhou Bay.
